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Dr. Daniel L. Motola (Gastroenterology): A 29-year-old man was seen in thè walk-in 
clinic at this hospital because of diarrhea and weight loss. 

The patient had been well until 1 year before thè current presentation, when 
diarrhea with loose, unformed stools developed; thè diarrhea occurred up to six 
times per day and was associated with urgency and mild abdominal discomfort. 
During thè 4 months before this presentation, unintentional weight loss of ap- 
proximately 10 kg occurred and increasing fatigue developed. He had had no fe- 
vers, and thè symptoms did not worsen after he ate dairy or wheat products. He 
had a history of asthma and had had excision of a congenital nevus and inguinal 
herniorrhaphy in thè past. He took no medications and was allergie to penicillin. 
He was of Italian and Chinese ancestry. He had no known exposure to sexually 
transmitted diseases or hepatitis. He was single and worlced in a retail store. His 
late grandfather had had hypertension, and his late father had had diabetes mel- 
litus, thyroid disease, nephrolithiasis, rheumatoid arthritis, asthma, and hyperten- 
sion; his brother and half siblings were healthy. 

On examination, thè blood pressure was 147/102 mm Hg, thè pulse 80 beats 
per minute, and thè temperature 36.8°C. The remainder of thè examination was 
normal. The hematocrit, hemoglobin level, platelet count, erythrocyte sedimenta- 
tion rate, and results of renal-function tests were normal, as were blood levels of 
vitamin B 12 , folic acid, electrolytes, calcium, magnesium, glucose, glycated hemo- 
globin, total protein, albumin, globulin, and free thyroxine (T 4 ); other test results 
are shown in Table 1. Testing for thè human immunodeficiency virus antibody and 
p24 antigen was negative, as was serologie testing for celiac disease. 

After thè test results were received, thè patient was called and was aslced to 
return to thè outpatient clinic thè next day. On examination, thè blood pressure 
was 156/91 mm Hg, thè pulse was 80 beats per minute, and thè temperature was 
normal. The remainder of thè examination was unchanged. Testing for hepatitis B 
virus (HBV) surface antibody was positive, and testing for HBV surface antigen, 
core antibody, e antigen, and e antibody was negative, as was testing for hepatitis C 
virus (HCV) antibody. Other test results are shown in Table 1. Examination of 
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thè stool for ova and parasites was negative, and 
stool cultures showed normal enteric flora and no 
enteric pathogens. An appointment in thè gas- 
troenterology clinic was scheduled. Three days 
after his first presentation, thè patient noted in- 
creasing nausea and returned to thè outpatient 
clinic. 

Dr. Dushyant V. Sahani: During that visit, color 
Doppler ultrasonography of thè abdomen revealed 
mild splenic enlargement, with thè spleen mea- 
suring 14.3 cm in length (normal length, <12 cm). 
The liver was normal in size and echotexture. 
The liver vasculature (including thè portai vein, 
hepatic veins, and vena cava) was patent and had 
a normal flow pattern (Fig. 1). There was no free 
fluid in thè abdomen. 

Dr. Motola: On follow-up evaluation in thè gas- 
troenterology clinic, 3 weeks after thè patient’s 
initial presentation, he reported recent early sa- 
tiety and “reddish” stools (with no franlc blood). 
He reported dry skin but no pruritus, fevers, 
rash, orai ulcers, joint pains, or skin lesions 
other than multiple nevi. He had traveled to an 
island off thè coast of New England 10 months 
earlier but did not recali having any ticlc bites. 
There was no family history of liver disease or 
inflammatory bowel disease. 

On examination, thè vital signs were normal. 
The weight was 85.3 kg, thè height 190.5 cm, and 
thè body-mass index (BMI, thè weight in kilo- 
grams divided by thè square of thè height in 
meters) 23.5. The remainder of thè examination 
was normal. Testing for mutations associated with 
hereditary hemochromatosis (H63D and C282Y) 
was negative. Three weeks later, esophagogas- 
troduodenoscopy revealed grade I varices in thè 
lower third of thè esophagus; thè results were 
otherwise normal. Colonoscopic examination 
revealed normal mucosa. Random biopsies of 
thè stomach, small bowel, and colon were per- 
formed, after which more bleeding occurred 
than expected. Pathological examination of 
thè biopsy specimens revealed normal mucosa. 
Additional laboratory test results are shown in 
Table 1. 

A diagnostic procedure was performed. 


DIFFERENTIAL DIAGNOSIS 


Dr. Daniel P. Hunt: Diarrhea developed in this 
young man about a year before he sought medi- 
cai attention. During thè 4 months before his first 


evaluation, he began to have fatigue in addition 
to thè diarrhea and subsequently lost 10 kg. It 
would be helpful to aslc additional questions be- 
fore pursuing costly tests, in order to better un- 
derstand this patient’s illness and to refine thè 
differential diagnosis. Why did thè patient first 
seek medicai attention a year after thè onset of 
symptoms? Was there a reason for thè delay? Did 
he feel depressed? Had he previously consulted 
with a physician about these symptoms? 

CHRONIC DIARRHEA 

It might be useful to better characterize thè diar- 
rhea. 1 For example, what is thè consistency and 
color of thè stools? Has thè diarrhea alternated 
with constipation? Does thè diarrhea occur during 
thè night? Has he had incontinence? What does 
he thinlc might be causing or contributing to thè 
diarrhea? 

There is an extensive differential diagnosis for 
chronic diarrhea. 2 Guidelines suggest that thè ini- 
tial evaluation should include a complete blood 
count, iron studies, a serologie test for celiac 
disease, and tests of liver function, thyroid func- 
tion, thè serum calcium level, and thè vitamin 
B 12 level. 3 This patient underwent a far more 
extensive evaluation, but among thè results of 
thè recommended initial studies, thè elevated he- 
patic aminotransferase levels and bilirubin levels 
redirect attention to his liver and suggest that he 
has some type of chronic hepatitis. In addition, 
thè mildly elevated prothrombin time suggests 
impairment of liver function and raises thè pos- 
sibility of cirrhosis. Splenomegaly and thè some- 
what unexpected finding of esophageal varices 
suggest portai hypertension, most likely as a con- 
sequence of cirrhosis. 

LIVER DISEASE AND CIRRHOSIS 

Common causes of cirrhosis include chronic al- 
cohol use, virai hepatitis (either HBV or HCV), non- 
alcoholic steatohepatitis, and hereditary hemo- 
chromatosis. 4 The patient does not consume 
alcohol. Evaluation of serologie markers for hep- 
atitis indicates previous exposure to or immuni- 
zation for HBV but no ongoing infection. He does 
not have HCV. We cannot rule out nonalcoholic 
steatohepatitis on thè basis of thè available evi- 
dence, but his current BMI is normal and there is 
no history of obesity. The elevated ferritin level 
raises thè possibility of hereditary hemochroma- 
tosis, but thè mutations H63D and C282Y were 
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not identified. Furthermore, elevated ferritin lev- 
els, even above 1000 ng per milliliter, are seen in 
several liver diseases besides hemochromatosis. 5 ’ 6 

Since thè common causes of chronic hepatitis 
and cirrhosis seem unlikely in this case, we should 
next consider less common causes, including 
a^-antitrypsin deficiency, autoimmune hepatitis, 
Wilson’s disease, primary biliary cirrhosis, and 
drug or medication use. An a^-antitrypsin defi- 
ciency is ruled out because thè a^-antitrypsin level 
exceeds thè normal range. The negative test for 
antimitochondrial antibody argues against prima- 
ry biliary cirrhosis. There is no history of drug 
or medication use. Could thè patient have auto- 
immune hepatitis or Wilson’s disease? 

AUTOIMMUNE HEPATITIS 

Patients with autoimmune hepatitis may present 
with fatigue, lethargy, anorexia, nausea, abdomi- 
nal pain, itching, and arthralgia of small joints. 7 
Diarrhea is not a common symptom of this ill- 
ness. The International Autoimmune Hepatitis 
Group proposed a scoring System intended to help 
estimate thè probability of this illness (Table 2). 
This patient has a ratio of allcaline phosphatase 
to aspartate aminotransferase of less than 1.5 
(+2 points in thè scoring System), an IgG level 
that is 1.98 times as high as thè normal level (+2 
points), an antinuclear antibody titer of 1:40 (+1 
point), negative virai tests (+3 points), no history 
of drug use (+1 point), and no history of substan- 
tial alcohol use (+2 points). The other components 
of thè scoring System, including results of a liver 
biopsy and response to treatment, are not yet 
lcnown for this patient. A total score of 11 points 
in this System suggests that autoimmune hepati- 
tis is thè probable but not definite diagnosis. 

The presence of eosinophilia has been associ- 
ated with autoimmune hepatitis. 10 ’ 11 Also, an el- 
evated ferritin level may occur with autoimmune 
hepatitis. 12 Autoimmune hepatitis occurs in Ital- 
ian and Chinese populations. 13 ' 15 Autoimmune 
disorders are common among first-degree rela- 
tives of children with autoimmune hepatitis in a 
large case series. 16 

wilson’s disease 

The American Association for thè Study of Liver 
Diseases guidelines caution that Wilson’s disease 
should be ruled out before a diagnosis of autoim- 
mune hepatitis is made. 8 I find it curious that a 
ceruloplasmin level is not included among thè 
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Figure 1. Abdominal Ultrasound Image. 

An image obtained during a color Doppler ultrasound 
examination ofthe abdomen shows normal liver 
echotexture and a patent portai vein. 


values reported in thè case history. Patients with 
Wilson’s disease present with a range of hepatic 
manifestations, including persistenti elevated se- 
rum aminotransferase levels, chronic hepatitis, 
cirrhosis, or fulminant hepatic failure. 17 I nor- 
mally consider Wilson’s disease in thè differen- 
tial diagnosis when there is coexisting liver dis- 
ease and a neuropsychiatric disorder. This patient 
was not noted to have any neurologie abnormali- 
ties or psychiatric illnesses. However, what caused 
him to tolerate 1 year of diarrhea and 4 months 
of progressive weight loss before seeking medi- 
cai attention? 

Criteria for thè diagnosis of Wilson’s disease 
are included in Table 2. Unfortunately, we do not 
have all thè results necessary to use thè Leipzig 
criteria, but these criteria suggest a number of 
other studies that might be considered for this 
patient, including a neuropsychiatric examination, 
an ophthalmologic slit-lamp examination for Kay- 
ser-Fleischer rings, and a serum ceruloplasmin 
test. A 2008 guideline for thè diagnosis and man- 
agement of Wilson’s disease suggests that a di- 
agnosis of Wilson’s disease can be established 
by thè presence of Kayser-Fleischer rings, a ce- 
ruloplasmin level of less than 20 mg per decili- 
ter, and a 24-hour urinary copper level of greater 
than 40 jug. 18 A liver biopsy is thè next study that 
should be performed in patients in whom thè 
diagnosis is being considered. I thinlc we can 
safely say that thè diagnostic procedure for this 
patient was a liver biopsy, because it would be 
essential in establishing thè diagnosis of either 
autoimmune hepatitis or Wilson’s disease. 


Are there other aspeets of this patient’s pre- 
sentation that are consistent with Wilson’s dis- 
ease? The hypophosphatemia is unexplained, but 
Wilson’s disease has been associated with Fan- 
coni’s syndrome, which could potentially lead to 
this finding. 19 Although I am stili troubled by 
thè patient’s chronic diarrhea, this symptom has 
been reported in children diagnosed with Wil- 
son’s disease. 20 

Could this patient have coexisting autoim- 
mune hepatitis and Wilson’s disease, which have 
been reported in several patients? 9 ’ 21 ’ 22 In a small 
case series comparing 33 patients with Wilson’s 
disease alone with 9 patients with Wilson’s dis- 
ease and concurrent liver disease (including 4 pa- 
tients with autoimmune hepatitis), thè alkaline 
phosphatase level was substantially higher than 
normal in patients with concurrent liver disease 9 
This patient has a normal alkaline phosphatase 
level, which argues against coexisting processes 
and leads me to believe that Wilson’s disease 
alone is thè most likely diagnosis. 

Dr. Eric S. Rosenberg (Pathology): Dr. Motola, 
what was your impression when you initially ex- 
amined this patient? 

Dr. Motola: We initially focused our differential 
diagnosis on thè abnormal results of liver-func- 
tion tests and thè bloody diarrhea. Although we 
considered primary sclerosing cholangitis and ul- 
cerative colitis, we thought these would be un- 
likely given thè patient’s normal alkaline phospha- 
tase level. We also considered hemochromatosis, 
Wilson’s disease, and autoimmune hepatitis. To 
investigate thè cause of thè diarrhea, we elected 
to perform upper and lower endoscopies, which 
revealed grade I varices in thè esophagus; all bi- 
opsy specimens were normal. Finally, we recom- 
mended that he undergo a 24-hour urine test for 
copper and a liver biopsy. 


CLINICAL DIAGNOSIS 


Wilson’s disease or autoimmune hepatitis. 


DR. DANIEL P. HUNT’S DIAGNOSIS 


Wilson’s disease. 


PATHOLOGY 


Dr. Ricard Masia: A transjugular liver biopsy was 
performed and revealed established cirrhosis, char- 
acterized by diffuse bridging fibrosis and nodu- 
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Table 2. Scoring Systems to DifFerentiate Autoimmune Hepatitis from Wilson’s Disease.* 

Criteria for Autoimmune Hepatitisy 

Points 

Criteria for Wilson’s Disease:;: 

Points 

Female sex 

+2 

Presence of Kayser-Fleischer rings 

+2 

Ratio of alkaline phosphatase to aspartate 


Presence of neuropsychiatric symptoms suggestive 

+2 

aminotransferase 


of Wilson’s disease 


>3 

-2 

Negative Coombs’ test for hemolytic anemia (plus high 

+1 

<1.5 

+2 

serum copper level) 


Gamma globulin or IgG level 


24-Hr urinary copper level (in thè absence of acute 


>2.0 mg/dl above thè ULN 

+3 

hepatitis) 


1. 5-2.0 mg/dl above thè ULN 

+2 

Normal 

0 

1.0— <1.5 mg/dl above thè ULN 

+1 

1-2 times thè ULN 

+1 

<1.0 mg/dl above thè ULN 

0 

>2 times thè ULN 

+2 

Antinuclear antibody, smooth-muscle antibody, or 


Normal, but 5 times thè ULN after thè administration 

+2 

anti-liver-kidney microsome type 1 antibody titer 


of penicillamine 


>1:80 

+3 



L80 

+2 

Copper quantitation in thè liver 


1:40 

+1 

Normal 

-1 

<1:40 

0 

<5 times thè ULN 

+1 

Positive test for antimitochondrial antibody 

-4 

>5 times thè ULN 

+2 

Virai hepatitis 


Positive rhodanine stain for hepatocytes 

+1 

Positive 

-3 

Serum ceruloplasmin level 


Negative 

+3 

Normal 

0 

lllicit-drug use 




Yes 

-4 

10-20 mg/dl 

+1 

No 

+1 

<10 mg/dl 

+2 

Alcohol use 


Mutation analysis 


<25 g/day 

+2 

No mutation detected 

0 

>60 g/day 

-2 

Disease-causing mutation on one chromosome 

+1 

Presence of HLA-DR3 or HLA-DR4 allele 

+1 





Disease-causing mutation on both chromosomes 

+4 

Presence of immune disease (thyroiditis, colitis, or other) 

+2 



Presence of antibody to soluble liver antigen, anti-actin 

+2 

Total score 


antibody, anti-liver cytosol type 1 antibody, or 


Wilson’s disease highly likely 

>3 

perinuclear antineutrophil cytoplasmic antibody 


Wilson’s disease probable, investigate further 

2-3 

Presence of histologic features 




Interface hepatitis 

+3 

Wilson’s disease unii kely 

0-1 

Plasmacytes 

+1 



Rosettes 

+1 



No interface hepatitis, plasmacytes, or rosettes 

-5 



Biliary changes 

-3 



Other features 

-3 



Treatment response 




Complete 

+2 



Relapse 

+3 



Pretreatment aggregate score 




Definite diagnosis of autoimmune hepatitis 

>15 



Probable diagnosis of autoimmune hepatitis 

10-15 



Post-treatment aggregate score 




Definite diagnosis of autoimmune hepatitis 

>17 



Probable diagnosis of autoimmune hepatitis 

12-17 




* ULN denotes upper limit ofthe normal range. 

■j' Data are adapted from Manns et al. 8 

:j: For Wilson’s disease, Leipzig criteria were used. Data are adapted from Wong et al. 9 
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Figure 2. Liver-Biopsy Specimen. 

A specimen obtained during a transjugular liver biopsy shows established cirrhosis, characterized by diffuse bridg- 
ing fibrosis and nodularity (Panel A, hematoxylin and eosin; and Panel B, trichrome). Focal macrovesicular steatosis 
is also seen (Panel C, arrow; hematoxylin and eosin). Some hepatocytes are enlarged and contain abundant granular 
eosinophilic cytoplasm; these features (referred to as oncocytic change) are due to an increase in thè size and num- 
ber of mitochondria (Panel D, arrow; hematoxylin and eosin). Histochemical staining for copper shows extensive 
copper deposition in hepatocytes at thè edge of cirrhotic nodules (Panel E, rhodanine) that is consistent with Wil- 
son’s disease. 


larity (Fig. 2 A and 2B). There was only mild 
mononuclear septal inflammation, with mini- 
mal interface activity. There was focal macro- 
vesicular steatosis (Fig. 2C), with no hepatocyte 
ballooning. A trichrome stain highlighted areas 
of pericellular and perisinusoidal fibrosis. The 
presence of steatosis and pericellular fibrosis may 
indicate a previous steatohepatitis. In some areas, 
hepatocytes were enlarged and contained abun- 
dant granular eosinophilic cytoplasm; these fea- 


tures (referred to as oncocytic change) are due to 
an increase in thè size and number of mitochon- 
dria and are indicative of toxic-metabolic injury 
(Fig. 2D). All these features are nonspecific but 
can be seen in patients with genetic disorders of 
liver metabolism, such as Wilson’s disease. Iron 
staining and periodic acid-Schiff staining with 
diastase digestion showed no hepatocytic iron or 
globules. However, a histochemical (rhodanine) 
stain for copper showed extensive copper deposi- 
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tion in hepatocytes at thè edge of cirrhotic nod- 
ules (Fig. 2E). The copper granules ranged from 
fine to coarse and had a perinuclear distribution 
in some cells. These histopathologic findings are 
consistent with Wilson’s disease. It is important 
to note that hepatocytic copper deposition in 
Wilson’s disease may be uneven, 23 and needle bi- 
opsies are often associated with sampling error; 
therefore, histochemical staining may be unreli- 
able and yield false negative results. In addition, 
thè most commonly used stains (rhodanine and 
rubeanic acid) mainly detect copper concentrated 
in lysosomes, a finding that is seen in thè late 
stages of thè disease. 24 In thè early stages, excess 
copper is diffusely distributed in thè cytoplasm 
and is not detected by these stains. Thus, a nega- 
tive histochemical stain for copper does not rule 
out thè diagnosis of Wilson’s disease. 18 

The most reliable diagnostic test for Wilson’s 
disease is copper quantitation in tissue. In this 
case, copper quantitation in a sample of fresh tis- 
sue revealed a value of 1369 jmg per gram of dry 
weight (reference range, 10 to 35). Values greater 
than 250 fig per gram of dry weight have 83.3% 
sensitivity and 98.6% specificity for Wilson’s dis- 
ease 25 ; this diagnostic threshold is incorporated 
into practice guidelines of thè American Asso- 
ciation for thè Study of Liver Diseases. 18 A value 
greater than 1000 /ig per gram of dry weight, as 
was seen in this case, is considered virtually di- 
agnostic of Wilson’s disease. 


DISCUSSION OF MANAGEMENT 


Dr. KathleenE. Corey: Management of Wilson’s dis- 
ease is determined by thè clinical presentation of 
thè patient. Asymptomatic patients, without signs 
of hepatic or neurologie disease, can be treated 
with zinc. Zinc acts in thè enterocyte to induce 
metallothionein, an endogenous metal chelator. 
For patients with evidence of neurologie or he- 
patic involvement, chelation therapy with penicil- 
lamine or trientine is indicated. The choice of 
chelator is influenced by thè presence of neuro- 
logie disease. Patients with neurologie manifesta- 
tions who are initially treated with trientine have 
higher rates of neurologie deterioration than pa- 
tients with neurologie manifestations who are 
initially treated with penicillamine 26 ; thus, peni- 
cillamine may be preferred in this group. However, 
penicillamine is associated with high rates of 


A 


Trientine, Trientine, 

500 mg twice daily 750 mg twice daily 



B 


Trientine, Trientine, 

500 mg twice daily 750 mg twice daily 



Figure 3. Enzyme Levels and 24-Hour Urinary Copper Levels before and after 
thè Initiation of Trientine Therapy. 

Before and after thè initiation of trientine therapy, levels of alanine amino- 
transferase, aspartate aminotransferase, and alkaline phosphatase (Panel A) 
and thè urinary copper level (Panel B) were measured. Red lines indicate 
thè upper limit of thè normal range for thè respective enzyme. 


adverse events leading to discontinuation of ther- 
apy, as compared with trientine. 26 Therefore, in 
patients without neurologie involvement, trientine 
is a reasonable initial therapy. For patients with 
decompensated liver disease that is unresponsive 
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to chelation therapy or for patients with fulmi- 
nant hepatic failure, referrai for evaluation for liv- 
er transplantation is warranted. 25 For this patient, 
who had no evidence of neurologie involvement, 
decompensated liver disease, or hepatic failure, 
chelator therapy with trientine was chosen. 


follow-up 


Dr. Motola: In this patient, thè administration of 
trientine was begun at a dose of 500 mg twice 
daily. We measured thè 24-hour urinary copper 
levels before thè initiation of therapy and at 
2-month intervals thereafter. Two months after 
trientine therapy was begun, we increased thè 
dose to 750 mg twice daily, which is thè recom- 
mended maximum daily dose. The urinary copper 
levels initially increased and then steadily de- 
creased as copper Stores presumably were deplet- 
ed. While thè patient was receiving trientine, thè 
blood levels of aspartate aminotransferase and 
alanine aminotransferase declined and thè allca- 
line phosphatase level, which was initially nor- 
mal, increased (Fig. 3). The alkaline phosphatase 
level is now above normal, and we thinlc that we 
saw a normal level initially because copper was 


interfering with thè measurement of enzyme ac- 
tivity. 

After treatment with trientine was begun, thè 
diarrhea resolved. The patient has returned to 
worlc with increased energy and appetite and has 
regained approximately 5 kg. 

Dr. Stephen Goldfinger (Gastroenterology): In thè 
treatment of patients with Wilson’s disease, do you 
restrict thè diet to exclude foods containing high 
levels of copper, such as chocolate and liver? 

Dr. Corey: Absolutely. This patient has been 
counseled on a low-copper diet and has subse- 
quently eliminated those foods from his diet. 

APhysician: How often do you see advanced cir- 
rhosis in patients with normal imaging studies? 

Dr. Corey: A large proportion of thè patients in 
whom cirrhosis is suspected have normal imag- 
ing studies, especially patients with metabolic 
conditions. 


PATHO LOGIC AL DIAGNOSIS 


Wilson’s disease. 

No potential conflict of interest relevant to this article was re- 
ported. 

Disclosure forms provided by thè authors are available with 
thè full text of this article at NEJM.org. 
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